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Description

TECHNICAL FIELD

[0001] The invention relates to a valve arrangement
for controlling a fluid consumer, which valve arrangement
is arranged for selectively connecting a source of fluid
pressure to the consumer in order to provide a fail-safe
actuation of the consumer in a predetermined direction.

BACKGROUND ART

[0002] In fluid systems, actuators such as hydraulic
cylinders or motors are often controlled using directional
valves. Figure 1 shows a conventional system of this
type. The directional valve shown in this figure is a spool
valve 11 that can be mechanically or electrically actuated
to supply fluid from a pump 12 to one chamber of a cyl-
inder 13 and drain fluid from a second chamber to a tank,
or reservoir 14. In the subsequent text, the term "tank"
is used to indicate a container or reservoir where oil is
collected for reuse. In order to avoid flow in the wrong
direction, in this case from the cylinder 13 to the pump
12, a non-return valve 15 is provided in the conduit sup-
plying fluid to the cylinder. The non-return valve may com-
prise a ball or a cone held in contact with a seat by a
resilient spring. This type of non-return valve is very ro-
bust and is generally considered to be fail-safe in a fluid
system to prevent fluid flow in a particular direction.
[0003] A conventional valve controlled system of the
above type suffers from energy losses caused by, for
instance, a pressure drop across different valve compo-
nents and the fact that pressurized fluid is drained to a
tank. In order to control an actuator under load in a more
energy efficient way, a valve arrangement may be pro-
vided with separate controllable valves, as shown in Fig-
ure 2. In this figure the single directional valve has been
replaced by four separate 2-port valves 21a-21d.
[0004] Figure 2 shows a schematic representation of
a valve arrangement for controlling the boom of a crane.
The 2-port valves 21a-21d are electrically operated
valves controlled by a central processing unit, also
termed a CPU. A first supply valve 21 b is controlled to
supply fluid from a controllable pump 22 to a first chamber
of a cylinder 23 in order to raise or lower a crane arm C.
A first drain valve 21 d is controlled to drain fluid from a
second chamber of the cylinder 23 to a tank 24 as the
crane arm C is being raised. A second supply valve 21c
is controlled to supply fluid from the controllable pump
22 to the second chamber of the cylinder 23 in order to
lower a crane arm C. A second drain valve 21 a is con-
trolled to drain fluid from the first chamber of the cylinder
23 to a tank 24 as the crane arm C is being lowered. A
backpressure valve 25 is provided in the conduit con-
necting the valves 21 a-21 d to the tank 24. In order to
minimize energy losses, the separate valves 21a-21d are
controlled by the CPU based on control signals from an
operator and signals from a number of pressure sensors

26, 27, 28 indicating the fluid pressure in various parts
of the system. The control and sensor input signals allow
the CPU to continuously calculate an optimized control
strategy for controlling the pump and the valves.
[0005] Under certain load condition, an optimum con-
trol includes returning at least a part of the fluid flow to
the pump, whereby the pump acts as a motor to recover
energy that may be used in other parts of the system.
Consequently the valves located between the pump and
the cylinder ports must allow for flow control in both di-
rections.
[0006] In order to minimize pressure losses during, for
instance, a lifting movement the pressure drop over each
valve must be relatively low. In many cases the pressure
drop may be only a few percent of the absolute pressures.
It is important that a system of this type is fail-safe. How-
ever, if one or more of the pressure sensors transmits an
incorrect signal, indicating a pressure that is a few per-
cent higher or lower than the actual pressure, a desired
lifting movement may instead result in a sudden drop of
a load carried by the crane arm. From a safety point of
view, this is unacceptable. Even if redundant sensors are
used it may be difficult to ensure that the system is fail
safe, as the pressure delivered by the pump and the load
on the cylinder can change rapidly. Consequently, a load
being raised may suddenly begin to drop if an error has
developed in the system.
[0007] A further example is shown in US 4 779 836,
showing a valve arrangement in a line with pressure me-
dium used as supply and return line, said valve arrange-
ment being intended for controlling the flow through said
line and comprising a valve body with a first and a second
valve port which serve, alternately, as input and output,
and a valve cone arranged in the valve body which con-
nects in its open position the valve ports with each other,
closes these in its closed position and is actuated by a
holding force which is greater than the force acting on
the pressure medium side of the valve cone and depend-
ent on the medium pressure in the input port. In order to
permit a flow in either direction the valve ports are con-
nected to a space through each their passage and a
groove serving as a variable restriction in the valve cone,
each passage containing a valve which permits a flow
from the valve ports and to the space which, in turn, is
associated with the valve ports through passages having
each their valve permitting a flow from the space and
containing a control valve before the last-mentioned
valves in the direction of flow in order to open and block
the flow from the space. A problem with this solution is
that the arrangement under certain conditions may pro-
vide a simultaneous connection between the said space
and both the intended input and output ports. Conse-
quently the valve arrangement is not fail-safe.
[0008] An object of this invention is to provide a fail
safe valve arrangement allowing control of the flow of
fluid pressure medium in one direction or the other in a
conduit with fluid pressure medium, which conduit may
act as a supply as well as a return conduit between a
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pressure source and a consuming device. In addition,
the valve arrangement should have a simple and reliable
function avoiding the above problems.

DISCLOSURE OF INVENTION

[0009] The object of the invention is achieved by a
valve arrangement according to the invention and a fluid
circuit comprising such a valve arrangement, having the
characteristic features defined in claim 1 and the append-
ed claim.
[0010] This invention relates to a valve arrangement
with a fail-safe function. According to one embodiment,
a consumer supporting a load that is to be raised is con-
nected to a fail-safe valve wherein an inlet valve port is
only connected to an outlet valve port if the pressure sup-
plied by a source of fluid pressure exceeds that in a cham-
ber to be pressurized in the consumer. This prevents a
supported load from being suddenly lowered by an inad-
vertent opening of the valve arrangement supplying fluid
pressure.
[0011] The valve arrangement may be disposed in a
conduit with fluid pressure medium, which conduit is used
as supply conduit as well as return conduit. The fluid pres-
sure conduit can be used for connecting a pressure
source, such as a pump, with a pressure consuming de-
vice. The consumer may be a single- or double-acting
cylinder or a piston-cylinder arrangement with a return
stroke caused by a spring force or a similar suitable ex-
ternal or internal returning force. The fluid may be re-
turned to a tank or through a reversible pump for regen-
erative purposes.
[0012] The invention relates to a valve arrangement
for controlling a fluid consumer, which valve arrangement
is arranged for selectively connecting a source of fluid
pressure to the consumer in order to actuate the con-
sumer in a predetermined direction. The valve arrange-
ment comprises a pressure controlled valve comprising
a first valve port connected to the source of fluid pressure
and a second valve port connected to a first chamber of
the consumer. Further, the valve arrangement comprises
a valve cone slidably movable in a cavity in a valve body,
between a first position in which a connection between
the first and second valve ports is closed by a first side
of the valve cone, and a second position in which the
connection between the first and second valve ports is
open. The cone is being urged to its closed position by
fluid pressure acting on an opposite, second side of the
valve cone, which second side forms a space within the
valve body. In addition the valve body comprises means
for passing fluid under pressure through the valve cone
from the first and second valve ports to said space
through passages each containing a non-return valve.
Controllable valve means are provided for connecting
said space with the first and the second valve ports, re-
spectively.
[0013] The controllable valve means comprise a first
pilot valve in a conduit connecting said space with the

first valve port. This valve may be any suitable electrically
operated valve, or a proportional magnet valve that is
controlled steplessly between its two end positions. Ac-
cording to a preferred embodiment, each pilot valve is a
solenoid actuated 2-port valve that is spring loaded to-
wards a closed position. The first pilot valve is arranged
to be actuated to allow a fluid flow from the second valve
port to the first valve port, if the pressure in the second
valve port exceeds that of the first valve port.
[0014] In addition, the controllable valve means com-
prise a second pilot valve in a conduit connecting said
space with the second valve port. The second pilot valve
may be arranged to be actuated to allow a fluid flow from
the first valve port to the second valve port, if the pressure
in the first valve port exceeds that of the second valve
port.
[0015] By using separate pilot valves in the conduits
connecting said space with the first and second valve
ports, the valve arrangement will be made fail-safe.
Should the pressure in what is intended as an input port
be lower than the pressure in the intended output port,
the arrangement prevents the valve cone from opening.
Consequently there will be no direct connection between
the respective input and output ports until the input port
pressure exceeds the output port pressure.
[0016] The invention also relates to a fluid circuit com-
prising a valve arrangement as described above. The
fluid circuit may comprise a controllable source of fluid
pressure, a fluid consumer having a first and a second
chamber for fluid and which consumer is arranged to be
movable between a first and a second end position under
the action of said fluid. The fluid circuit is further provided
with valve arrangements for selectively connecting the
source of fluid pressure or a tank to the first or the second
chamber of the consumer, in order to allow fluid to be
supplied to or drained from the respective chamber. As
described above, the valve arrangement for selectively
connecting the source of fluid pressure to a first chamber
of the consumer comprises a pressure controlled valve
comprising a first valve port connected to the source of
fluid pressure and a second valve port connected to the
first chamber of the consumer. The pressure controlled
valve may further comprise a valve cone slidably mova-
ble in a cavity in a valve body between a first position in
which a connection between the first and second valve
ports is closed by a first side of the valve cone, and a
second position in which the connection between the first
and second valve ports is open. The cone is being urged
to its closed position by fluid pressure acting on an op-
posite second side of the valve cone which second side
forms a space within the valve body. In addition the valve
body may comprise means for passing fluid under pres-
sure through the valve cone from the first and second
valve ports to said space through passages each con-
taining a non-return valve. Controllable valve means may
be provided for connecting said space with the first and
the second valve ports respectively.
[0017] The controllable valve means may comprise a
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first pilot valve in a conduit connecting said space with
the first valve port. The first pilot valve is arranged to be
actuated to allow a fluid flow from the second valve port
to the first valve port, if the pressure in the first chamber
exceeds that in a conduit connected to the source of fluid
pressure. This is the case if, for instance, the consumer
is supporting a load that is to be lowered. Pressurized
fluid from the first chamber may then be drained, partially
back to the second chamber and partially towards the
source of fluid pressure. The source of fluid pressure may
comprise at least one reversible pump, wherein fluid
pressure from the first chamber is recovered by operating
said pump as a motor.
[0018] The controllable valve means may also com-
prise a second pilot valve in a conduit connecting said
space with the second valve port. The second pilot valve
may be arranged to be actuated to allow a fluid flow from
the first valve port to the second valve port, if the pressure
delivered by the source of fluid pressure exceeds that in
the first chamber. In other words, if the consumer is sup-
porting a load that is to be raised then the first valve port
is only connected to the second valve port if the pressure
supplied by the source of fluid pressure exceeds that in
the first chamber of the consumer. This prevents a sup-
ported load from being suddenly lowered by an inadvert-
ent opening of the valve arrangement supplying fluid
pressure.

BRIEF DESCRIPTION OF DRAWINGS

[0019] In the following text, the invention will be de-
scribed in detail with reference to the attached drawings.
These schematic drawings are used for illustration only
and do not in any way limit the scope of the invention. In
the drawings:

Figure 1 shows a conventional system for controlling
a cylinder using directional valves;

Figure 2 shows a valve arrangement may be provided
with separate cutoff valves for controlling a
cylinder;

Figure 3 shows a fluid circuit provided with a valve
arrangement according to a first embodi-
ment of the invention; and

Figure 4 shows an enlarged view of a valve arrange-
ment shown in Fig.3.

EMBODIMENTS OF THE INVENTION

[0020] Figure 3 shows a valve arrangement according
to one embodiment of the invention. In this example a
first valve arrangement 31 is used for controlling a hy-
draulically operated cylinder 33 and for ensuring a fail-
safe operation thereof. Here, piston in the cylinder 33
performs a lifting operation in a first direction A and a
lowering operation in a second direction B. This arrange-
ment will be described in further detail in connection with
Figure 4 below. The first valve arrangement 31 is elec-

trically actuated and is located in a conduit to supply fluid
from a pair of reversible pumps 32a, 32b to a hydraulic
cylinder 33. To actuate the cylinder 33, pressurized fluid
is supplied via the valve arrangement 31 to a first cham-
ber 33a of the cylinder, while fluid is drained from a sec-
ond chamber 33b to a tank 34 via a valve arrangement.
Although a number of tanks are indicated by the numeral
"34" in Figure 3, they are in fact the same collecting tank.
A second valve arrangement 35 is connected to a conduit
between the first valve arrangement 31 and the first
chamber 33a of the cylinder 33. The second valve ar-
rangement 35 allows fluid to be drained to the tank 34,
either by means of a pressure actuated relief valve or by
means of an electrically actuated 2-port valve. When ei-
ther of the pressure relief valve or the electrically actuated
valve is opened, a seat valve is moved to an open position
to allow fluid to flow directly from the first chamber 33a
to the tank 34. This and other electrically actuated valves
described below are controlled by a central processing
unit, or CPU (not shown), in response to input signals
from an operator.
[0021] The relief valve is arranged to limit the pressure
in the conduit with pressurized fluid at closed discharge
valve when the pressure therein exceeds a predeter-
mined value by permitting part of the flow of pressurized
fluid from the cylinder 33 to drain back to the tank 34.
This discharge and pressure relief unit contains valve
combinations which are known per se and is not a part
of the present invention and can therefore also be re-
placed by other combinations of valves known per se for
obtaining the function required for the intended purpose.
[0022] To actuate the cylinder 33 in the opposite direc-
tion, two modes of operation is possible. In a first mode,
the cylinder 33 is made to perform a lowering motion by
supplying pressurized fluid via the third valve arrange-
ment 36 to the second chamber 33b of the cylinder, while
fluid is drained from the first chamber 33a to a tank 34.
This operation is performed by actuating solenoid actu-
ated 2-port valves in the second and third valve arrange-
ments 35, 36 respectively. In a second mode, the cylinder
33 is supporting a load acting in the direction of the arrow
B in Figure 3. The cylinder 33 is made to perform a low-
ering motion by allowing pressurized fluid to flow from
the first chamber 33a to the second chamber 33b via the
third valve arrangement 36. Excess fluid not required to
supplement the movement of the piston in the cylinder,
is allowed to flow through one or both of the reversible
pumps 32a, 32b. The pumps will then act as motors to
generate fluid pressure that can be used by other con-
sumers (not shown). In this way fluid pressure can be
regenerated to save energy.
[0023] In the same way as the first valve arrangement
31 cooperates with the second valve arrangement 35,
the third valve arrangement 36 is arranged to cooperate
with a fourth valve arrangement 37 connected to a con-
duit between the third valve arrangement 36 and the sec-
ond chamber 33b of the cylinder 33. The fourth valve
arrangement 37 allows fluid to be drained to the tank 34,
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either by means of a pressure actuated pressure relief
valve or by means of a solenoid actuated 2-port valve.
When either of the pressure relief valve or the solenoid
actuated valve is opened, a seat valve is moved to an
open position to allow fluid to flow directly from the second
chamber 33b to the tank 34. If the fluid pressure in either
of the first or second chambers 33a, 33b of the cylinder
33 should increase above predetermined limit, discharge
to the tank 34 takes place via the respective pressure
relief valves in the second or fourth valve arrangements
36, 37.
[0024] An enlarged view of the valve arrangement 31
is shown in Figure 4. As seen in this figure, the pressure
controlling valve comprises a valve body 41 with a first
valve port 42 and a second valve port 43 which serve
alternately as input and output ports. In the example
shown in Figure 4, with references to Figure 3, the valve
port 42 is connected through a conduit 44 (see Fig.3)
with a fluid pressure medium to a source of fluid pressure
in the form of a pump 32a, 32b. The valve port 43 is
connected through a conduit 45 for fluid pressure medi-
um to the cylinder 33 shown in Figure 3.
[0025] In accordance with the invention a valve cone
46 is arranged within the valve body 41 with a tight fit and
movable from a closed position, as shown in FIG. 4, in
which the valve cone 46 closes the two valve ports 42
and 43, and to an open position in which the valve ports
42 and 43 are connected with each other, and conse-
quently the pump 32a, 32b is also connected with the
cylinder 33 or the latter with the tank 45 for fluid pressure
medium.
[0026] The valve cone 46 having a cylindrical cross-
sectional form has a conical end surface 46a closing the
valve port 42 and a cylindrical outer surface 46b closing
the valve port 43. The end surface 46a has a projected
area which is equal to the area of an end surface 46c of
the valve cone 46 facing away from the pressurized fluid
side and the conical end surface 46a. The end surface
46c is located in a space 47 formed as a pilot flow cham-
ber in the valve body 41.
[0027] In the embodiment shown in Figure 4, a groove
48 serving as a variable restriction is formed in the mantle
surface of the valve cone 46, said groove 48 having a
certain connection with the pilot flow chamber 47 in the
closed position of the valve cone. This groove 48 is also
in fluid connection the valve port 42 through a pilot flow
passage 49 made in the valve cone 46, and with the valve
port 43 through a pilot flow passage 50 also made in the
valve cone 46, each of these passages 49, 50 being pro-
vided with a non-return valve 51 and 52, respectively,
which permit pressurized fluid to flow from the valve port
42 and the valve port 43, respectively, to the groove 48
serving as a variable restriction and through this to the
space 47 but prevent a flow in opposite direction.
[0028] The space 47 serving as pilot flow chamber in
the valve body 41 is in turn connected with the valve ports
42 and 43. A first pilot flow passage 53 is provided be-
tween the space 47 and the first valve port 42 via the

conduit 44 connected to the pump 32a, 32b. In the pilot
flow passage 53 there is arranged a solenoid actuated
first pilot valve 54. This valve may be an electrically op-
erated solenoid valve, or a proportional magnet valve
which is controlled steplessly between its two end posi-
tions. The first pilot valve 54 can be moved between a
non-actuated closed and an actuated open position. In
this example the pilot valves are a solenoid actuated 2-
port valves which are spring loaded towards a closed
position. In the closed position the first pilot valve 54 pre-
vents outflow of pressurized fluid from the space 47. A
second pilot flow passage 55 is provided between the
space 47 and the second valve port 43. In the pilot flow
passage 55 there is arranged a solenoid actuated second
pilot valve 56. The second pilot valve 56 can be moved
between a non-actuated closed and an actuated open
position. In the closed position the second pilot valve 56
prevents outflow of pressurized fluid from the space 47.
[0029] In this way the pressure in the space 47 will be
the same as in the first valve port 42 or in the second
valve port 43 depending on which port has the highest
pressure. More specifically, the pressure in the space 47
will be the same as the pressure upstream of the valve
cone 46 as seen in the direction of flow, irrespective of
which valve port 42, 43 is operated as input, as the pres-
sure is always higher on the input side than on the output
side. This pressure prevailing in the space 47 gives rise
to a holding force acting on the end surface 46c of the
valve cone 46 which is greater in dependence on the
area ratio than the counter-directed pressure dependent
on the port 42, 43 operating as input and acting on at
least a part of the conical end surface 46a of the valve
cone. Consequently the pressure prevailing in the space
47 holds the valve cone 46 in its closed position as long
as the pilot valves 54, 56 are closed.
[0030] When, for instance, the first pilot valve 54 is
opened a pilot flow will arise from the space 47 via the
pilot flow passage 53, to a position downstream the valve
port serving as output, i.e. the port 42 in this case. Con-
sequently the valve cone 46 is made to move from its
closed position and to open the connection through the
valve body 41, and the valve cone 46 is then made to
move as far from its closed position as required to estab-
lish a flow balance between the flow through the valve
cone 46 and the flow through the control pilot valve 54.
By the stepless control offered by said pilot valve 54 the
valve cone 46 is also controlled steplessly between its
end positions and a possibility is consequently obtained
in this way to control the speed of the piston in the cylinder
33.
[0031] The pilot flow passages 53, 55 are each provid-
ed with a non-return valve 57 and 58, respectively, per-
mitting a flow of fluid in a direction away from the space
47 and through the pilot valves 54, 56 in the direction of
the respective port 42, 43, but not in an opposite direction.
As is apparent from the drawing figures, the respective
non-return valves 57 and 58 are located downstream of
the pilot valves 54, 56.
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[0032] In order to actuate the cylinder 33 in the direc-
tion of the arrow A against the action of a load, the pumps
32a, 32b are controlled to supply pressurized fluid. As
long as the first and second pilot valve 54, 56 are main-
tained closed, the valve cone 46 is also kept in closed
position as the pressure in the valve port 42 serving as
input and in the space 47 is the same. When the second
pilot valve 56 is actuated a pilot flow arises from the space
47 behind the valve cone 46 towards the second valve
port 43 serving as output. Provided that the pressure in
the first valve port 42 is higher than that of the second
valve port 43, this pilot flow causes the valve cone 46 to
move from its closed position and to open the valve. This
allows pressurized fluid to flow directly from the first valve
port 42 to the second valve port 43 into the first chamber
33a of the cylinder 33 which is then actuated to work
against a load (not shown). The above arrangement pro-
vides a fail-safe function that prevents the valve arrange-
ment 31 from opening unless the pressure supplied from
the pumps 32a, 32b is higher than the pressure in the
first chamber 33a of the cylinder 33.
[0033] In order to actuate the cylinder 33 in the direc-
tion of the arrow B, two modes of operation are possible.
In a first mode the pumps 32a, 32b are used for regen-
erating pressurized fluid from the first chamber 33a of
the cylinder 33. As long as the first and second pilot valve
54, 56 are maintained closed, the valve cone 46 is also
kept in closed position as the pressure in the valve port
42 serving as input and in the space 47 is the same.
When the first pilot valve 54 is actuated a pilot flow arises
from the space 47 behind the valve cone 46 towards the
first valve port 42 serving as output. Provided that the
pressure in the second valve port 43 is higher than that
of the first valve port 42, this pilot flow causes the valve
cone 46 to move from its closed position and to open the
valve. This allows pressurized fluid to flow directly from
the first chamber 33a of the cylinder 33 through the sec-
ond valve port 43 to the first valve port 42. From the first
valve port 42, a first volume of the pressurized fluid flow
through the actuated, opened third valve arrangement
36 to fill the second chamber 33b of the cylinder 33 as
the piston moves in the direction of the arrow B. A second
volume of the pressurized fluid flows through the conduit
44 to the pumps 32a, 32b, which are driven as motors to
recover energy or fluid pressure.
[0034] In a second mode the pumps 32a, 32b are con-
trolled to supply pressurized fluid to actuate the cylinder
33 in the direction of the arrow B. In the first valve ar-
rangement 31, the first and second pilot valve 54, 56 are
maintained closed and the valve cone 46 is also kept in
closed position as the pressure in the valve port 42 serv-
ing as input and in the space 47 is the same. In the valve
arrangement 36, a solenoid valve 38 (see Fig.3) is actu-
ated to provide a pilot flow that causes a valve cone 39
to move from a closed position and to an open and allow
flow from the pumps 32a, 32b to the second chamber
33b of the cylinder 33. Provided the input port pressure,
supplied from the pumps 32a, 32b, is higher than the

output port pressure, in the second chamber 33b, the
valve cone 39 will open. This allows pressurized fluid to
flow directly from the input port to the output port of the
valve arrangement 36 into the first chamber 33a of the
cylinder 33. At the same time the second valve arrange-
ment 35 is actuated to allow fluid to be drained to the
tank 34. This is achieved by means of a solenoid actuated
2-port valve. When the solenoid actuated valve is
opened, a seat valve is moved to an open position to
allow fluid to flow directly from the first chamber 33a to
the tank 34.
[0035] In the example shown in Figure 3, a valve ar-
rangement 31 according to the invention is used to pro-
vide a fail-safe actuation of the cylinder 33 in case the
pressure in the output port is higher than that of the input
port. For a double acting valve it is also possible to replace
the third valve arrangement 36 by the first valve arrange-
ment 31 to provide a fail-safe actuation of the cylinder 33
in both directions.
[0036] The invention is not limited to the above em-
bodiments, but may be varied freely within the scope of
the appended claims.

Claims

1. Valve arrangement for controlling a fluid consumer
(33), which valve arrangement (31) is arranged for
selectively connecting a source of fluid pressure
(32a, 32b) to the consumer in order to actuate the
consumer in a predetermined direction, where the
valve arrangement (31) comprises a

- a pressure controlled valve comprising a first
valve port (42) connected to the source of fluid
pressure (32a, 32b), a second valve port (43)
connected to a first chamber (33a) of the con-
sumer (33), a valve cone (46) slidably movable
in a cavity in a valve body (41) between a first
position in which a connection between the first
and second valve ports is closed by a first side
(46a) of the valve cone (46), and a second po-
sition in which the connection between the first
and second valve ports is open, said cone (46)
being urged to its closed position by fluid pres-
sure acting on an opposite second side (46c) of
the valve cone (46) which second side forms a
space (47) with the valve body; means for pass-
ing fluid under pressure through the valve cone
(46) from the first and second valve ports (42,
43) to said space (47) through passages each
containing a non-return valve, characterized
by controllable valve means (54, 56) comprising
a first pilot valve (54) in a conduit connecting
said space (47) with the first valve port (42) and
a second pilot valve (56) in a conduit connecting
said space (47) with the second valve port (43),
which controllable valve means (54, 56) pre-
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vents the valve cone (46) from opening if the
pressure in an intended input port is lower than
the pressure in an intended output port.

2. Valve arrangement according to claim 1, character-
ized in that the first pilot valve (54) is arranged to
be actuated to allow a fluid flow from the second
valve port (43) to the first valve port (42), if the pres-
sure in the second valve port (43) exceeds that of
the first valve port (42).

3. Valve arrangement according to claim 1, character-
ized in that the second pilot valve (56) is arranged
to be actuated to allow a fluid flow from the first valve
port (42) to the second valve port (43), if the pressure
in the first valve port (42) exceeds that of the second
valve port (43).

4. Fluid circuit comprising a valve arrangement accord-
ing to claim 1, where said fluid circuit comprises

- a controllable source of fluid pressure (32a,
32b),
- a fluid consumer (33) having a first and a sec-
ond chamber (33a, 33b) for fluid and which con-
sumer is arranged to be movable between a first
and a second end position under the action of
said fluid,
- valve arrangements (31, 35, 36, 37) for selec-
tively connecting the source of fluid pressure
(32a, 32b) to the first or the second chamber
(33a, 33b) of the consumer, in order to allow
fluid to be supplied to or drained from the re-
spective chamber,

characterized in that a valve arrangement (31) for
selectively connecting the source of fluid pressure
to a first chamber of the consumer comprises

- a pressure controlled valve comprising a first
valve port (42) connected to the source of fluid
pressure (32a, 32b), a second valve port (43)
connected to the first chamber (33a) of the con-
sumer (33), a valve cone (46) slidably movable
in a cavity in a valve body (41) between a first
position in which a connection between the first
and second valve ports is closed by a first side
(46a) of the valve cone (46), and a second po-
sition in which the connection between the first
and second valve ports is open, said cone (46)
being urged to its closed position by fluid pres-
sure acting on an opposite second side (46c) of
the valve cone (46) which second side forms a
space (47) with the valve body; means for pass-
ing fluid under pressure through the valve cone
(46) from the first and second valve ports (42,
43) to said space (47) through passages each
containing a non-return valve, and controllable

valve means (54, 56) comprising a first pilot
valve (54) in a conduit connecting said space
(47) with the first valve port (42) and a second
pilot valve (56) in a conduit connecting said
space (47) with the second valve port (43).

5. Fluid circuit according to claim 4, characterized in
that the first pilot valve (54) is arranged to be actu-
ated to allow a fluid flow from the second valve port
(43) to the first valve port (42), if the pressure in the
first chamber (33a) exceeds that in a conduit (44)
connected to the source of fluid pressure (32a, 32b).

6. Fluid circuit according to claim 5, characterized in
that the source of fluid pressure (32a, 32b) compris-
es at least one reversible pump, wherein fluid pres-
sure is recovered by operating said pump as a motor.

7. Fluid circuit according to claim 4, characterized in
that the second pilot valve (56) is arranged to be
actuated to allow a fluid flow from the first valve port
(42) to the second valve port (43), if the pressure
delivered by the source of fluid pressure (32a, 32b)
exceeds that in the first chamber (33a).

Patentansprüche

1. Ventilanordnung zum Steuern eines Flüssigkeits-
verbrauchers (33), die zum selektiven Verbinden ei-
ner Flüssigkeitsdruckquelle (32a, 32b) mit dem Ver-
braucher angeordnet ist, um den Verbraucher in eine
vorgegebene Richtung zu betätigen, wobei die Ven-
tilanordnung (31) umfasst:

ein druckgesteuertes Ventil umfassend eine er-
ste mit der Flüssigkeitsdruckquelle (32a, 32b)
verbundene Ventilöffnung (42), eine zweite mit
einer ersten Kammer (33a) des Verbrauchers
(33) verbundene Ventilöffnung (43), einen Ven-
tilkegel (46), der zwischen einer ersten Position,
in der eine Verbindung zwischen den ersten und
zweiten Ventilöffnungen durch eine erste Seite
(46a) des Ventilkegels (46) geschlossen ist und
einer zweiten Position, in der die Verbindung
zwischen den ersten und zweiten Ventilöffnun-
gen geöffnet ist, in einem Hohlraum in einem
Ventilkörper (41) verschiebbar beweglich ist,
wobei der Kegel (46) in seine geschlossene Po-
sition durch auf die gegenüberliegende zweite
Seite (46c) des Ventilkegels (46) wirkenden
Flüssigkeitsdruck gedrängt wird, wobei die
zweite Seite des Ventilkegels (46) einen Raum
(47) mit dem Ventilkörper bildet;
Mittel zum Übertragen von unter Druck stehen-
der Flüssigkeit durch den Ventilkegel (46) durch
jeweils ein Rückschlagventil beinhaltende
Durchgänge von den ersten und zweiten Venti-
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löffnungen (42, 43) zu dem Raum (47),
gekennzeichnet durch,
steuerbare Ventilmittel (54, 56) die ein erstes
Vorsteuerventil (54) in einer Leitung die den
Raum (47) mit der ersten Ventilöffnung (42) ver-
bindet und ein zweites Vorsteuerventil (56) in
einer Leitung die den Raum (47) mit der zweiten
Ventilöffnung (43) verbindet, aufweisen, wobei
die steuerbaren Ventilmittel (54, 56) den Ventil-
kegel (46) am Öffnen hindern falls der Druck in
einer gewünschten Eingangsöffnung niedriger
ist als der Druck in einer gewünschten Aus-
gangsöffnung.

2. Ventilanordnung nach Anspruch 1, dadurch ge-
kennzeichnet, dass das erste Vorsteuerventil (54)
angeordnet ist, um betätigt zu werden, um eine Flüs-
sigkeitsströmung von der zweiten Ventilöffnung (43)
zu der ersten Ventilöffnung (42) zu gestatten, falls
der Druck in der zweiten Ventilöffnung (43) den der
ersten Ventilöffnung (42) übersteigt.

3. Ventilanordnung nach Anspruch 1, dadurch ge-
kennzeichnet, dass das zweite Vorsteuerventil
(56) angeordnet ist, um betätigt zu werden, um eine
Flüssigkeitsströmung von der ersten Ventilöffnung
(42) zu der zweiten Ventilöffnung (43) zu gestatten,
falls der Druck in der ersten Ventilöffnung (42) den
der zweiten Ventilöffnung (43) übersteigt.

4. Flüssigkeitskreislauf umfassend eine Ventilanord-
nung nach Anspruch 1, bei der der Flüssigkeitskreis-
lauf umfasst:

- eine steuerbare Flüssigkeitsdruckquelle (32a,
32b),
- einen eine erste und eine zweite Kammer (33a,
33b) aufweisenden Flüssigkeitsverbraucher
(33) für Flüssigkeit und der angeordnet ist, um
unter dem Einfluss des Flüssigkeit zwischen ei-
ner ersten und einer zweiten Endlage beweglich
zu sein,
- Ventilanordnungen (31, 35, 36, 37) zum selek-
tiven Verbinden der Flüssigkeitsdruckquelle
(32a, 32b) mit der ersten oder der zweiten Kam-
mer (33a, 33b) des Verbrauchers, um zu ermög-
lichen, dass der jeweiligen Kammer Flüssigkeit
zugeführt wird oder dass von der jeweiligen
Kammer Flüssigkeit abgelassen wird,
dadurch gekennzeichnet, dass
eine Ventilanordnung (31) zum selektiven Ver-
binden der Flüssigkeitsdruckquelle mit einer er-
sten Kammer des Verbrauchers umfasst
- ein druckgesteuertes Ventil umfassend eine
erste mit der Flüssigkeitsdruckquelle (32a, 32b)
verbundene Ventilöffnung (42), eine zweite mit
einer ersten Kammer (33a) des Verbrauchers
(33) verbundene Ventilöffnung (43), einen Ven-

tilkegel (46), der zwischen einer ersten Position,
in der eine Verbindung zwischen den ersten und
zweiten Ventilöffnungen durch eine erste Seite
(46a) des Ventilkegels (46) geschlossen ist und
einer zweiten Position, in der die Verbindung
zwischen den ersten und zweiten Ventilöffnun-
gen geöffnet ist, verschiebbar beweglich in ei-
nem Hohlraum in einem Ventilkörper (41) ange-
ordnet ist, wobei der Kegel (46) in seine ge-
schlossene Position durch auf die gegenüber-
liegende zweite Seite (46c) des Ventilkegels
(46) wirkenden Flüssigkeitsdruck gedrängt wird,
wobei die zweite Seite des Ventilkegels (46) ei-
nen Raum (47) mit dem Ventilkörper bildet;
Mittel zum Übertragen von unter Druck stehen-
der Flüssigkeit durch den Ventilkegel (46) durch
jeweils ein Rückschlagventil beinhaltende
Durchgänge von den ersten und zweiten Venti-
löffnungen (42, 43) zu dem Raum (47), und steu-
erbare Ventilmittel (54, 56) die ein erstes Vor-
steuerventil (54) in einer Leitung die den Raum
(47) mit der ersten Ventilöffnung (42) verbindet
und ein zweites Vorsteuerventil (56) in einer Lei-
tung die den Raum (47) mit der zweiten Ventil-
öffnung (43) verbindet, aufweisen.

5. Flüssigkeitskreislauf nach Anspruch 4, dadurch ge-
kennzeichnet, dass das erste Vorsteuerventil (54)
angeordnet ist, um betätigt zu werden, um eine Flüs-
sigkeitsströmung von der zweiten Ventilöffnung (43)
zu der ersten Ventilöffnung (42) zu gestatten, falls
der Druck in der ersten Kammer (33a) den in einer
mit der Flüssigkeitsdruckquelle (32a, 32b) verbun-
denen Leitung (44) übersteigt.

6. Flüssigkeitskreislauf nach Anspruch 5, dadurch ge-
kennzeichnet, dass die Flüssigkeitsdruckquelle
(32a, 32b) mindestens eine umkehrbare Pumpe um-
fasst, wobei durch Betreiben der Pumpe als Motor
der Flüssigkeitsdruck zurückgewonnen wird.

7. Flüssigkeitskreislauf nach Anspruch 4, dadurch ge-
kennzeichnet, dass das zweiten Vorsteuerventil
(56) angeordnet ist, um betätigt zu werden, um eine
Flüssigkeitsströmung von der ersten Ventilöffnung
(42) zu der zweiten Ventilöffnung (43) zu gestatten,
falls der von der Flüssigkeitsdruckquelle (32a, 32b)
bereitgestellte Druck den in der ersten Kammer
(33a) übersteigt.

Revendications

1. Système de valve permettant de commander un con-
sommateur de fluide (33), lequel système de valve
(31) est conçu pour connecter sélectivement une
source de pression de fluide (32a, 32b) à un con-
sommateur afin d’actionner le consommateur dans
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une direction prédéterminée, et lequel système de
valve (31) comprend :

- une valve commandée en pression compre-
nant un premier orifice de valve (42) connecté
à la source de pression de fluide (32a, 32b), un
second orifice de valve (43) connecté à une pre-
mière chambre (33a) du consommateur (33), un
cône de valve (46) pouvant coulisser dans une
cavité dans un corps de valve (41) entre une
première position dans laquelle une connexion
entre les premier et second orifices de valve est
fermée par un premier côté (46a) du cône de
valve (46), et une seconde position dans laquel-
le la connexion entre les premier et second ori-
fices de valve est ouverte, ledit cône (46) étant
poussé dans sa position fermée par la pression
de fluide agissant sur le second côté opposé
(46c) du cône de valve (46), lequel second côté
définit un espace (47) avec le corps de valve ; et
- un moyen pour faire passer le fluide sous pres-
sion à travers le cône de valve (46) depuis les
premier et second orifices de valve (42, 43) vers
ledit espace (47) à travers des passages com-
prenant chacun un clapet anti-retour ;

caractérisé par des moyens de valve contrôlables
(54, 56) comprenant une première valve pilote (54)
dans un conduit connectant ledit espace (47) au pre-
mier orifice de valve (42) et une seconde valve pilote
(56) dans un conduit connectant ledit espace (47)
au second orifice de valve (43), lesquels moyens de
valve contrôlables (54, 56) empêchent le cône de
valve (46) de s’ouvrir si la pression à un orifice d’en-
trée prévu est inférieure à la pression dans un orifice
de sortie prévu.

2. Système de valve selon la revendication 1, carac-
térisé en ce que la première valve pilote (54) est
conçue pour être actionnée de manière à permettre
un écoulement de fluide depuis le second orifice de
valve (43) vers le premier orifice de valve (42) si la
pression dans le second orifice de valve (43) dépas-
se celle dans le premier orifice de valve (42).

3. Système de valve selon la revendication 1, carac-
térisé en ce que la seconde valve pilote (56) est
conçue pour être actionnée de manière à permettre
un écoulement de fluide depuis le premier orifice de
valve (42) vers le second orifice de valve (43) si la
pression dans le premier orifice de valve (42) dépas-
se celle dans le second orifice de valve (43).

4. Circuit de fluide comprenant un système de valves
selon la revendication 1, dans lequel ledit circuit de
fluide comprend :

- une source contrôlable de pression de fluide

(32a, 32b) ;
- un consommateur de fluide (33) comportant
des première et seconde chambres (33a, 33b)
pour un fluide, lequel consommateur de fluide
est disposé de manière à être mobile entre une
première et une seconde positions d’extrémité
sous l’action dudit fluide ;
- des systèmes de valve (31, 35, 36, 37) per-
mettant de connecter sélectivement la source
de pression de fluide (32a, 32b) à la première
ou à la seconde chambre (33a, 33b) du consom-
mateur afin que le fluide puisse être envoyé vers
ou drainé depuis la chambre respective ;

caractérisé en ce qu’un système de valve (31) per-
mettant de connecter sélectivement la source de
pression de fluide à une première chambre du con-
sommateur comprend :

- une valve commandée en pression compre-
nant un premier orifice de valve (42) connecté
à la source de pression de fluide (32a, 32b), un
second orifice de valve (43) connecté à la pre-
mière chambre (33a) du consommateur (33), un
cône de valve (46) pouvant coulisser dans une
cavité dans un corps de valve (41) entre une
première position dans laquelle une connexion
entre les premier et second orifices de valve est
fermée par un premier côté (46a) du cône de
valve (46), et une seconde position dans laquel-
le la connexion entre les premier et second ori-
fices de valve est ouverte, ledit cône (46) étant
poussé dans sa position fermée par la pression
de fluide agissant sur un second côté opposé
(46c) du cône de valve (46), lequel second côté
définit un espace (47) avec le corps de valve ;
- un moyen pour faire passer le fluide sous pres-
sion à travers le cône de valve (46) depuis les
premier et second orifices de valve (42, 43) vers
ledit espace (47) à travers des passages com-
prenant chacun un clapet anti-retour ; et
- des moyens de valve contrôlables (54, 56)
comprenant une première valve pilote (54) dans
un conduit connectant ledit espace (47) au pre-
mier orifice de valve (42) et une seconde valve
pilote (56) dans un conduit connectant ledit es-
pace (47) au second orifice de valve (43).

5. Circuit de fluide selon la revendication 4, caractéri-
sé en ce que la première valve pilote (54) est conçue
pour être actionnée de manière à permettre un écou-
lement de fluide depuis le second orifice de valve
(43) vers le premier orifice de valve (42) si la pression
dans la première chambre (33a) dépasse celle dans
un conduit (44) connecté à la source de pression de
fluide (32a, 32b).

6. Circuit de fluide selon la revendication 5, caractéri-
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sé en ce que la source de pression de fluide (32a,
32b) comprend au moins une pompe réversible, la
pression de fluide étant récupérée en actionnant la-
dite pompe comme un moteur.

7. Circuit de fluide selon la revendication 4, caractéri-
sé en ce que la seconde valve pilote (56) est conçue
pour être actionnée de manière à permettre un écou-
lement de fluide depuis le premier orifice de valve
(42) vers le second orifice de valve (43) si la pression
fournie par la source de pression de fluide (32a, 32b)
dépasse celle dans la première chambre (33a).
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